PRt Sntiaied e i »-vwm -
e --.v.q\rw«‘m.-w e—,-w RIS A

UM, 'o 1--17 MMML

e

R A B i e e e g TN gen kiR, B A AR g o R T R - = 2 G aten mri sy
P B R R Gl o . : SRR ik e £ e Ly i B v
i e ;

el

P '-v,,w.-zv-n i
Fiadis
3 P < et
;..m,.»«..,wu i G e 4 .
y s W 3 : ¢ i i i Vg1
B e : 23 . ‘e i Y g 4 i : L
- : > .

SR R

s et
i e g

g

6w g
b E o

R b
IR RO AR PR o T e
-v-. 5 o SR TR in .»:v.».,;;
Sprhe ‘,,m,i-m,z D
A Ty i
ey x‘-» .}

J . i - o
FAS AN oy i s Sl ‘ﬂ»*m\-\u\—_dxe
S Ve e g R e H L 4 e, S - ¢\“ . 'I o T e W

Hhsmry s-a- E ¢ ot e o : e i b 3.:*
v s b

e

5y ek Ao
I o sty

S s PP et A

e
T

m;,& e

FRt S
oy atsin

E NGRS
PR St Ry

i
et B e
wk-mu,-ﬁ. Iy ot ez

gt

.
sieh .«:vh-fn.-..au\ ety
23

~;»u-;:'>
Aty 2y »My e

i e Mo el ol
e ol gp ‘-«.m i

I T e TR A
S s i

i i b ’Au 2 sipe 3 Gt s e s

4 fw‘k..»-w,,«
o g

et F i o ol iv«\,»- .
it s o o . s T Sl vt ek p T e : A Sreskh Wﬂ-u..a,»,,,w,,.,
o ,—vmaeqm“m e e +: i : : oy
e A yaihiry ¥ i
57

R a7 sh TR e o s ot £ 07 ™ oma 2 « A e nm.“.v.:. A AR AN 3
f B +




g
P T et

R
SRR Y

o e—

by influx of local drain

‘PrOCBEdz'n(rs Of t/le AIadTUS Gove
i » ) rmment, Publi ,
1st Oclober 1867. ¢ Works Department,

No. 9 _ Proceedings of the Govei k ST
, g e Government of India, Publi S
. . . * 1
: (Irrigation,) dated Simla, 26th August 1,86’;'1 I\}Z 7;‘;08?5 Department,
. H . . . -
Rccord of qolume of water which enters Canals of Irrigation, that which ©
' argd that which escapes. ' e uhilized,
Read the following papers:—

From the Secfetary to Government of Indi o
ndia, Public Work ‘ :
Unde.r Sec?etaries to -the Governm:ants of Pu:jra bs frfgagm:;:t,- to the
Provinces, 1n the Public Works Department, (Ir‘"igaticn BOT -Wgste;-n
11th June 1867, Nos. 71/2L. | rrigation Branch,) dated
I am directed to request youf at{em_igm to the Iilec‘eésity" ARE ;-\d. :
ecoraing

1.
e volume of water which enters canals of irrigation, that which i
| B ; that which is

systematically th
utilized, and that which escapes.

9. For a proper control over the admini jon RO
essential that an exact knowledge of the act:zst:rzt;z:t;gra:g ;r;tl gation canal, it is
obtained. It would also appear proper that, where a canal is dii?:ué) 1?1)' shall b
more separate charges, 2 separate record of the ‘volume of et nto tW? or
leaving, and utilized, ‘should " be obtained in each, so that ﬂ:V ater entering,
operations in the several divisions shall be distinctly séén oo o e lts of tl_]e

3. By suitable o
the canal, and the correspon

bservati‘o;‘ls of the l_léight of the water at various points’
. .dmg velocities, tables of discharge could b pone on

for each locality, from which the required quantities.‘tcO;ld be te prepared
In this manner, too, all doubts as to the loss 'by percolffi by mere
age, could be removed, and a fairly exact ‘rew(i):t, or gamn
w0 the canal might be secured. . Teglster Qf the

inspection.

actual volume of water passing do
4. There would seem to be no difficulty in making provision for the
proper

this class of facts, and T am to invite your attention to the subj .

y instructions being issued, under the orders of the Hon’ble g;"ct v.nth

for the preparation of registers of the nature referred tle .Lleu.

(N orth-Western Provinces), should such an arrangeﬁzgf nal:
. , 0

record of
a view to earl
tenant-Govérnor,
canals in the Punjab,
have been alteady carried out.
5. For many reasons it will also be useful to havé a record of th .
discharge in each division of every canal, distinguishing th e
ng, leaving, and utilized, appended to theoannualo . e0 (iugntxtleg
¢ tho necdful orders may be given to secure this I;nz'oi’mz:ii

monthly
of water enteri
am to request tha

for the future.

;

From the Under Se
Public Work
Government of

1867, No. 559 L.
With reference to your Jetter No. 72 T of the 11th June last, I am directed ¢
0

forward copy of a Note, No. 104C, dated 5th instant, by the Chief Enginee
North-Western Provinces, and its enclosures, concerni?xl;‘efg‘;
& o

Irrigation Works,
&c., and to intimate that His Honor the Lieutenant

record of discharge of canals,
Governor, North-Western Provinces, approves of the instructions issued by tl
‘ e : 18

Chiof Enginest, and thinks that sufficient reason has been given for the adoptio;
n S i ; ption

. . -

cretary to Government of North—Westerﬂ Provinges, in th’

$ Depar.tment, (.Imgation Branch,) to the Secf@tar’y to the

India, Pubhc; Works Department, dated 10th Aurrusi
N ’ N ' o

S———
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Proceedings of (e Madras Govexnment, Public Works Department,

e 1t October 1867,

of the ten-day ; :

annual :;)gfg’ “&fﬁ“al'm'recwds of expenditure of water and of rain-full, for the
. 8 principles on which the Chicf Engineer has been working are

clearly €xpressed in the §
th paragraph of Lis (u ' ,
January 18G6, and appear to be corrcctl. Vs Girealar No. 1,012, dated .10th

Note by cp; . L —_—
¥ Chief E(r;.gu;)eer, Irrigation Works, North-Western Provinces, concerning record of
18charge of Canals, &e., dated 5th August 1867, No. 104 C.

Rererexces ;

4.~ Memorandum N, 1,012 (ci
oran + 1,012 (Circular, dated 1 s Pl
nlglgitlon Works, North-Western ’Prow-i:xccagth oy 1866, frm Clief Engincer,
orks, !

B.~Circu.lar No. 169, dated §th February 1866

to Supcrintcnding Engincers, Irrigation

. » from Superintending Epai 1st Circle,
rrigat : .o penintending Engineer, 1s
c —Memofr{an:m \\l\orks, to Exccutiye Engincers (with one enclosure Rcl'c:enco A).
) um No, i »
Works, Nonh?wlelst(Clrql’ﬂar)-, dated 2nd May 1866, from Chicf Engineer, Irrigation
D.~Letter N, 21 ¢ra Provinces, to Superintending Engineers, Irrigation Works.
© (€L dated 11th June 1867, from Secretary, Government of India, Publio

Works Dep,
(reimat p'tlr}tment. to Under Secretary to Govenment, North-Western Provinces,
ation Branch) pyt)ie Works Department.

A.~Chief Eny; Abstract. ,
ne .
gincer requests thqy Superintending Engineers and Executive Engincers will

take everyo :
) Pportunity of ing . .
all Iivers, streams, cinals?bi:iz:;xg dataor the eonstruction of tables of discharge for

charges, ‘Detailg the mode of

Considers an Executive Engineer
employment of every cubic f,
Tupee of money,

construction of tab]e of discharge.

43 Tesponsible to Government for the proper economical
ot of water given into his charge as he is for every

Details the
mode of arrjyin . )
by evaporatiop & at the informatjon required, including loss by escapes, and

| and absorption, ;
B.-—Superintending E i
further detailg,

ngineer ci . canals, r3jbubas, and water-courscs.
er . )
Circulates Chjef Engincer's instructions as above, and adds
ruct; : '
'0n8 regarding the Preparation of registers of watcr-gauges
Le average discharge of every ten days, or third of

Aycn:!;:;;fic;:f Govern.mcu.t of India have been anticipntcd' in the

° Exccutive Engineers 2go de‘tmled 1nstructions were issucd to Superintend-

+ £Very ten dagy, of tho cloncermng the preparation of tables of discharge, f’"d

Ling the dischargo (miy; sults fox: canals, as also instructions coucerning similar
U especially) of all rivers and streams.

e registration
tables for obtg;

first } .

Intended to adbe.re to a monthly system, Lut he found that, in
1008, and in ke weather, which frequently occur during
1 necessary to gy on a shorter period ; and ho adopted

f
Conrenient i, Prac:i: outh, ag the longest that could advantageously be

3 pace of time g, lo
. n
the interva] of ten dn}’gs " o onth, made

chosen, ang a3 the mogt

38, and water-courses, within the limits of their

Proceeding: of the Madras Government, Public Works Department.
1st October 18617. ’

4.  Tables of agricultural operations for each Executive Division have been prepared ; and in

them also the same period of one-third of a month has begn adopted.

5. The amount of rain-fall, as measured by the nearest gauge.s throughout the division,
should be given for the same intervals of time as the record o.f expenditure of water on irrigation
in the Annual Report. There is often a very close ponnectlon between the rain-fall ang the
irrigation, but not always in the way that might. perhaps. be- su?pc-nsed‘. I?eavy a-nd general rain-
fall may have the effect of causing a large extension of artificial irrigation immediately afterwards,

Memorandum - from Chicf Engineer, Irrigation Works, North-Western Provinces, to the
Superintending Engineer, 1st Circle, Irrigation Works, North- W estern Provinces, dated

. 19th January 1866, No. 1,012. |
1. Chief Engineer requests that Superintending Engineer will take every opportunity himself,

d tl k his Executives, of obtaining data for the construction of tables of discharze for all
:,.n erslr;):;i ams, canals, rajbubas, and water-courses, within the limits of his charge.
1vers, » ©

9. A table of discharges consists of four columns, showing—
. I.—The height of water on the gauge to tenths of a foot, from zero to the highest possible
S~ o : ‘

rise on the gauge. :
. I:h orresponding area of water-section to hundredths of a square foot.
IIIII_. The cc orresponding mean velocity of the current in lineal feet per second to hundredths
.~—The s :

{ a foob. ’ -
Vv (')rh corresponding discharge in cubic feet per second to hundredths of a cubic foot,
1V,—The 2 \

bles of discharge for artificial channels can be worked out theoretically in the first
e o

instance,

nity offers. i for the gauge should be chosen with care : for, unless the bed and banks of
4, The pos.utloﬂ :ica“y permanent at, and for some distance abové and below, that position,

the stream I efma!:l P ?lf the gauge can give no accurate data from which to cowpute the corres.

the hcight of water 2 '

itics. and discharges.
. a8, velocities, an . g
ponding arcas, have its ¢ referring bench-mark’ on some permanent building, or

5. Every gauge sbh(::‘lihe reach of injury from floods, &c., so that if the gauge be disturbed,

clse speciall.'y gullt, oiut may spee dily be replaced, or a new one set up with its zero on the same

or even carried away, ‘ :

level as the old one. 'h- uld be bestowed on the ascurate registration of gauges in rivers and
6. Specxlul care B Ohen they are lowest, or nearly so, and as it so happens that at this

streams, at the 8¢ R

season the channel'ils ¢ the gauge register and one set of observations, which should always be

=] o . .

discbarge by lthei?;r (i)s as n::u' its lowest state as can be conveniently managed.

takon when ©197 tificial channels, silt is the great obstacle to accuracy of results being
7. In the case of arti It may, therefore, be uscful toknow that, in ordinary soil, neither

obtained from ""“tcr'gaugﬁs.e with a mean velocity of from two and a half to three feet per second,

cutting nor silting 'tvak.c‘s p; &tche ordinary kind, aud not either gravel or‘shingle. Accordingly, an

that is, when thesilt 18 Ot Jace the water-zauge where the mean velocity of the current ranges

endeavour should b(f m.ade (:1‘1;15 can scldom be managed on rajbuhas, exept in the neighbourhood

botween the gi\ten hmlf's'l ap-stream from the crest of an open fall, and beyoud the iniluence of

ofafall. A point, & ht.t edﬁe to its proximity, is not a bad place for a gauge.  If, however, the

ion of veloclty.s liable to beinterfered with by planking up, or by any other artificial

?;:ra:tioﬁ, guch a position should be avoided. . S

d to canals, &c., Chief Engineer holds that each Executive .Engmeer in charge

8. Withregard to¢ o8 ,ousible to Government for the proper economical employment of

of an irrigating work 3 atS: il:ren into his charge, as he is for every rupce of Government nioney

every cubic footl;1 of th;g:]:anis; and the keeping up of an account current (as it were) showing the
V\'hiCh passcs throug ' . :

the accelerat
patural level of the w
obstructions of irregt

e e e i

s

inandie v' - » . E [V S Al A7l U7 U e T

> Thfl tta'h 1 checked and perfected gradually by observations made whenever an opportu- .
and the . : ’

asont :fcen altered by the action of floods, it is easy to compute the minimum -
1o
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. diture of water in the

U8 at once 5, ), 1

. ; r ol , ext
1)"0""“1"{4” of the Madray Gocernment, Public Worls Departiment,

lst Octoler 1867, o
TTTT——

. : -b()()kr
. s of his Cash
balf-year]y Feceipts and expenditure of water, isns essential 8s the keeping up
But without water-

cnowledge
. ive at a knowles
ganzes and corresponding talles of discharges, he cannot arrive

of either hig reseip

ust remain
ts or his expenditure HEUR S conscquently, both he and Government m
in the dark ag to the real results of his administration,

9.—The observations most immedjately requiring registration are—
L—For the Supply entering the division ; and

IL—For the supply passed of both ¢
- . through tajl4 and escapes ;
and the Chief Engineer requests that Sy

perintending Engincer w;
tion obtained with regularity and wig fccuracy,

_ . . . xpen-

10. " The difference between the g3regates of I and II will, of course, give the total exp
division. Thig total expenditure is made up of—
4.—The loss in the canal itself by evaporation ang absorption,

B.~~The loss in rajbukas,

C.—The Toss i water-courses, anq

- D.—The acty B

And it is evident that it is the duty of the Executive Engincer to reduce the threoitems, A, ﬂ"
and C, to the very lowest ; but it i impossibly for him even to know whether the measures ho m

adopt for thig Purpose are a4 a1 Successful unlegg b bas the meang of recording and of comparing
actual quantities,

. . . aud
o the division next lower down (if there be onc)

LIRS
I arrango to have this inform

al expendityre of water in irrigation,

11. Government of India hag lately ¢a)
and the Chief Engineer hag submitted 5 g,
filling it in (establishmcnt) if ap

led for statisticg

tm for approval,
proved of. T}hig will give ug
IL.—The 8upply issued from the canal through r

IV.—The 8upply passed off to rajbub
tails, ang escapes, .

12, The difference betw

of rajbuhas to be furnished annua:!z;
and an application for the wean

| n

ajbuba heads, and
a3 lower dowp (if there Lo any), and through Wb”b",

een the agzregateg of I, and of the sumg of IT and III, will give

. . M ! o
958 1In the ¢ang) itseif by evapsration an( absorption combined ;and th
IT and Iv will give the

8um of the jtomg B, C, and D, with which, I fear,
we must be content for the Present, tha is, until we €an arrive at g fy
dlscharge of * kolnbas," or water-courge heads.
13. The first thin ’

difference between I

g, Loweyer » 88 explained in paragraph 9.

intending Eng'mecr,

s, Circle, Trrigation Works, North.Western
¢ Executive Fn C

. R . 8 6,
sineer, Gungey Cang) Division,qqtcd §th February 180

fof
: ' f 1 N . the Chie
» rrigation Worgg North 1t ”r: , SHter No. 1,012 of 10y ultimo, from

ovinces, on the subject of taking dissharges. od
; ® noticed hergafier 83 koon as orders are ¢ cmﬂ;o
of I.ndm, but in ime, stopy n'my be taken for naC(‘T‘“E“'pg.\\rn
These discharges should e \:#inz
¢ of one.tenth of a foot, Thus, ol

...r’
r ('\\

, onn fo

) » the «hsch:\r;cs aiould he ;111‘ Lelo

. 18 1ot Wishe le Ve fae » OF evop ]Ow”' : zauze cver falle b

full suppiy 3, reul to give if the zauz

ro
, 2o (ron 527
‘“9("!38:‘::;:? troubl by dcerlaining the discharze 11 g}l cof
the linjty o 0 r

f
i

. thug fu
etuating of the gangs, providing

W greae
Yationg could Lo ‘akcgn Q:ﬁ:’ d(‘\:}y e

Tregar
tach de Gm &

‘ 1) ull
Aon ol 1),y retaen i it wera “tirhﬁrsx i
T e L. heeszary i e

Lo S, B NI

il o s s "L T

sanct

R Pl T e S e e

Wi N :
S e o o s et i,

A Bk i

iy

o

e
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g g

AL el

e LA

£ v
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‘stationed there will cry

It is requested that orders

-

- ic. Works Department,
1 ; the Madras Government, Public Works Departmen ,
Jrroceedings of 1st October 1867.

.

. 'rr‘ 0. uge, and from these to
tw observations with a koown hel,,ht f gauge
make one or o
merely to

T be used will be V =90
lly the discharge due to the remaining ; the rule to be ‘
. tically the
calculate theore

L : inati nder present con-
%ljwhere Vo the term S will be difficult .of determmiz;r; 01; e Pb&Sis o
in ;"hiCIl fall is one foo't ;%Isl not be possible to deducfa dxsc}:la;:iis oi‘ gauge, all others-can be
ditions of the canalzﬁlt ;;ro'e beinz observed for a given heig g

ion; but the discharg >
observation; bu

.I r

: nd S — lenoth
 velocity in feet per second, R = hydraulic mean depth, and S — leng
mean velocity in

. tively easy. v \
ble, therefore, will be comparatively tion, & spot as near as possible to an
drawing out of a table, in the discharge by actual observa lo_f, bank and bod has been cnl v
4. In order to ascer;amselected where the dlstur};aice 't(:y measurement, the depths being
- { should be selected, el should be taken
existing punsa on of chann

o v y W, jon tion of
h i I . ' 5 idth the section of the prolongfl
oo ot el il la ak ever st or t Ian do for all the calculations or
scertained at equal inte falSuz aiSO given, this one section wi )
2 b e 1
water surtac
the banks above

. : rea and wetted perimeter
The section, being obtained, will admit of the area :
: se ’ =
; this spot. e
observations at

duced.
; depth can be de . 1
draulic mean . : hould bo measure :

boing ascertained, whence the by b:;th above and below the site O-igzec:lllzns’ gsiving a total length

5. A distance of 100 feet, egs be driven into it at 'th‘else p:l . s’h ould als0 be driven on the
along the canal bank, and s;ro:cgtifn in the centre. Two similar peg . ‘

e ith the measured s
200 feet, with

'bedv
: the two first descri ‘ is distance in seconds
other bank of the canal opposite :'0 light body will then be observed along this distan
ime of foatation of a lig
6. The time o

i i ultiplied by 81 will give
ich will determine tho surface VdOCIty’ Wh?flh ;:e dil;charge in cubic feet
f a watch, which wi tiplied by section of water, will g i the contre, g
by means o locity, and this latter multip in five points in the channel : one in %!
the mean velocity, e taken in \

is timi b ‘thus—
timine must . be bank, thu
por esond. hT:ila;c equifdistant between it and t ’

others on each side, ) »

¥

et Gordre
lentye -
Right

Left

in all, ' f which -
| ' i iving 25 in all, the mean ¢
I ity will be made at each poinh t:;“s g;;‘;i is :

ions of velocity will b he point where the s — ' .
Five obsel;;&t:)vr::sra«eéurface velocity af t i el sovos the shiacl, matkid of i G £o
will show the 3 tch & rope tig

f a y

o1nts

‘ " wi tch of
. s of “oopla’ with a Pa
i t float will be a plece stuck up at
thelmclll'zlgi«ruishable. Four ﬂagsh sl;)ou]g :ﬁelvlv}}:iih e O
: i 1 b4 an v
malfe 1t;£;stl t{xe upper and lowerlﬂag; o: ﬂt] eeupper fag, 50 that it may
tatione . s ired, a little abov S
and a mans ‘here it is required,
the four pegs, ) be let go W
11 then
is ; tho float w1

in i the man
i . On passing the flag,
before reaching tat SP.Ot dl', a:sin'r the lower flag,
locity of the ¢ e Officer will note the fime, and in p z

ire the veloc! and the
acquire t out,

lengths by 2 10 foo
at e .
ne dSePthI‘?or timing the velocity,

i 3 to
whitewash on if, 80 &

he pegs should be
a1 1 . d can be deduced. T g .
i e will l locity per secon ; ill be necessary will be
the SKgnalle'll‘lt:?ascermined' and t}fzet an subsequent observations all lthati:vl: the depth of water
foatation w;ntly in the banks,bsz te;,them, the section varying merely w
left perman tation betw

ime of floa
to take the tim

.y :
hat every Officer be directed, whenever he vxs;ts the spo
taa that e ‘
be issued ths ‘

[N

L

. : . f ; -
1 out, and the time will be noled, from which the time o .
kewise call out,

i

e it ek s

4
1
1
i

ook
R e e S . |

A AN '/'»’/” WML" e



2, JLrs L)
i 7¢{ceedz/t° s of the M ac{ras Government, Public Works Departn
15t October 1867.

el

3 TB;:Z::i ex:le?r velocitics fo.r any variation that may exist.
i & sed form of table is to be adopted ;
shsert ns, from which the table can bo completod
om 1t a3 a datum ; the column of a- v
h?reafter as observations may enable
discharges, a copy will bo sent to this
that it may be completed as informati
10. In each division, these obse

the first set of rajbuhas, ang at the tai

. owever, to ascertai
. ai . . .
W 1}1 be necessary ; for fnstanee oo b correctly the expend ture in divisions, some correction3
taining their discharges, and i’n case pefs a,rf’b"i’lc“@d, asimilar procedure must be adopted for ascer=
lowest o . -33¢ o6 rajbuhas of
gauge of the divie . of alower divisi 3] 3 ova the
g e divisiou, their discharges must 1, sion beiog taken of ab f
o entered, and be deducted from the total 0

the division, In
. . the Revenuo R -
will be given :— © Report of the division for cach half-year, the following information

.the first entry being the result of actual
tual : x.n the first instance by resalts obtained
.tatoo; observed discharges being lefe Llank t Lo fillod up
1

¢ douc.  Assoonas the tablo is filled with caleulated

O 3
ﬂiice, zfnd all future observations will be reported in order
on i3 gained. .

Discharge at he 4
. 4 ad (3 C. ft. per sccond.
Discharge at tail (Jaolag), " 27er230 8230 476 fect em 5.220

! " 5:20 s 4’540
: ' Differenco ... 6s0
%ffgleﬁf,i}l}y (’ﬁfapcs _ C. ft. per eccond.
2 . a’ cer ivial ot b see Xz
Left rajbuba, I"utteh'.‘;ttxrdhmm,on' at Jaolee full .., N L
’ » e vee 00
¢ — 95
Add right ’ -
8% rajbuba taken out from (next abovgoér‘l'ision ()'Sq )
e AR 0 0
Total .. 635

show Offizers what is required:

form o Lowever, Le ¢4l

. Discl » Ve taken at onve, and the table filled in the anncxe
tschar L

— g¢s of Ganges Canal (at Roorlkec.)

By onsxy, : /
eight | Area of I \-JEIL ’ Dy catccLATION
piaht | o Mydranic | S e

| G e, s A s | T
- . foet, feet, foet P-:r' lﬁi\'t?n:' cubic f?ct: M":'m velo- Dlx;;ciz:m;:c'
— gecondd. 1 gecond, |PUT 8“""‘1'! a ﬁzct‘l grlsccoﬂ"
1 ) ———. ! per sccondd. [’“_,.,..———“"
N - - 7 . —
r $ 5 | 6 !
?.g 1’29:)‘21 G 46 s ) - M—/
) . .
68 412 3335 4,316-89
64 1,224 |
&e. e 615
60 " g05 | 898690
5.9 l 147'). L XX ) ~
' ey 3 . (
g.c' [X2] T S-IG 3'(;.)0 Gt
\‘.—-—“’
——l
""--*-—u-.‘._,____“_. ' /

>0

Proceedings of the Madras Government, Public Works Department,
| 1s¢ Qctober 1867. S

Columns 1 and 2 can be filled in at once on gections being taken; 3, 4 and 5 will be filled
as observations allow. : : ‘ | |
e calculated, and should be filled in on calculation at once, and thej

Columns G and 7 can b
4, and 5, as they are obtained.

will be verified by the entries of 3,

s = N
tneerof Trrigation Works, to the Superintending Engineers, Ist

: from Chief Eng 1
Memorondum °* N. W. P., dated 2nd May 1866, Nos. 11, 12.

and 2nd Circles, Irrigation Works';,'

1. Requests that the p_unsaul y .
ten days (or one-third of a month) each, that 13 the first interval of each month to be

from 1st to 10th inclusive, the second from 1lth ty»o‘20th, and the third from 21st to end of
month. ' ‘

9. At the top, the full sup
it, and at the bottom the average

o be written with the corresponding discharge under

ply punsaui t :
1 for the ten. days, with the corresponding dis-

~-supply punsau

charge under it, as follows i— E _ . { 560
Tull supply =« e v+ 1 2,060
g ° v e 000
1st . o
12nd e e 8-88 e
3nd R
4th T e e 000 ,
5th vee | aee 000 -
Cpth e e e e 0000 ‘
O I o
8th e e e we 000 .
9th T e o000
» ‘e 0.00

W0 e {4_32

Average e 1485

——t

0 Government
Governmen

of India, Public Works Departmeﬁt, to the

From the Secretary ¢ t of North-Western Provinces, in  the

. t , .
Under Secretary 10 tment, (Irrigation Branch,) da_ted 26th August 1867,

Public Works Depar
No. 127 L
d to acknowledge re

at the Governor ) ] T
1867, and to Stage.ﬂiz:jcltions issued, by the Chief Engineer of Irrigation Works
and 1ns

action takCI;’W tern Provinces, in the matter of keeping a record of the dis-
i th-Wes ‘ | ’
in the North-MW¢ ovinces, |
charge, &5 of ¢anals of irrigation-

o

ceipt of your letter No. 559 I of 10th August
I am directe

e

ese papers be forwarded, for information,

. 109 of th ,
g,-—-—OI‘dCI‘cd that copi€ ¥ Bengal, and the Punjab.

of Madras, Domba
| (Signed) W. McCLEERY, C. E.,
. Ofg. Asstt. Seey. for. Seey. fo the Gove. of India..

OrpE
to the Governments

s

s in his Circle may be registeged and sent in on sheets holding

General in Council entirely approves of the -

-’ *im‘““‘““‘ ) ‘ : T“"‘V" 7 e SN J T 7'}“'(/"1 5 ’,7: e e

i By i 3




hO. 10. O
3 . H

. Iglon.xmunicated to the Superintend-
ing Enginecrs for information.
(True Extract.)

(Signed AW STEWART 1
gned) J. IL M, SHIAW STEWART, Major, R. E
‘ € 3 . .
Under Sceretary to Govcr),znzcnt.

IRRIGATION, No. 1.

“To thg Superintending Engineers

.

- Exd. S. T. Augustin;

RO

4

R ,~«,M~\

®
i
\
t

S
A

"7 4. There would

" the subject with a view
of ihe 1Ion’ble the Lieu
all can{xls in the yw.r

Enclosure to Public Works Nos. 128—-—31 I'of 1867.:» o '

Nos. T1—2 1, dated 11th June, 1867.

R. A., Secy. to Govtéqf I ndia, P. W. Dept.,

From—Coroxer C. I1. DICKENS,
, in the P.o W. Dept., Irr’iyﬁ. Branck.

Tf”—Una’er Sceretaries Lo Gouts. of Punjab and N. W. P.
I am dirccted to re , 1 . i
, an quest your attention to the necessity for i
sgls_temgtxca.ll.y the volume of water which enters canals ofyirrigatrif)zor%ilngt
which is utilized, and that which escapes. R e
2. Tora propei' control over the administratior irri
. I on of any 1 i
canal, it is cssential that an exact knowledge of the actualyqugi%;%tl%?'
water-supply shall be obtained. I would also appear proper that, Whe{e a

canal is divided into two or more separate charges, a separate record of the

volume of water entering, Jeaving, and utilized, should be obtained in each
tions in the seve;al divisions shall be dis-’

so that the results of the operd

tinctly scen. ‘ :

3. Dy suitable observations of the height of the water at various
points on the canal, and the corresponding velocities, tables of discharge
could be prepared for c'ach Jocality, from which the required quantities could

too, all doubts as to the loss by

be got by mere inspection. - In this manner,
. influx of local drainage, could be removed, and a

]_)qrcolation, or gain by
fairly exact register of the actual volume of water passing down the canal

might be sccured. P N
provision for the

ficulty in making
nd I am to invite yo
s being issued, un

for the p
Punjab
uniab - ghould such an arrange-

seem to be no d

class of facts, an
to early instruction

tenant Governor,

proper record of this
der the orders

cferred to in

the nature r
e been alrea

ment not hav dy carried out.
reasons it W

5. For many ill also be useful to have a record of the
average monthly Jischarge 11 each division of every canal, distinguishing
the quantitics of water cnterins, Jeaving, and qtilized, apppended to the
am to request that the needful orders may be given

annual reports, ané 2 < .
to sccure this information for the future.

S

oth August, 1867. o

S

No. 5591, dated 1 .
L. D1ss, R. E, Under Secy. 10 Govt. of N. . P., in t.ﬁe

Branch, _
dia, . V- Dept. .
o T of the 11th June last, I am directed to forward
t, by the Chief Engineer, Irrigation Works,
concerning  the record of discharge of
the Lieutenant Governor, North Western Pro-
the Chief Engineer, and thinks that sufficient

records of expenditure of

{ the ten-day interval in’ re
les on which the Chief Engineer

From—TaeeT.-Col JILD

p. W Diptes Irrign.

~ o—Secretary to Gorvernment of In
Vith reference to your Jetter No.

copy of a Note, No. 10¢C, Jated 5th instan

North Western Provinces, and 1

hat His lIouoLxr

canals, &e., and to jntimate tha!
of the instructions issu

vinees, approves for the adoption
reason has hLeen given 1of > inci
: , o0 eport. The principles G
water and of rain-fall, for the anmf-:ed ig the Sth para. of his Circular No. 1012, dated 19th

bas Leen working are ¢led
January 1866, and appear

.
ES

ur attention to -

reparation of registers of I

e o 8 e 2

o v M

i

4 ""f’”’”“":"vt/?(_/’

e SIS
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L S ’ va:."
\ 1 Ni
( 2 ) ’ , f '7' s
Note - No. 104 + ! |
W &y LIEUT~'COL. J. II. DY‘S ]l L C) datcd st-h ‘\ugust' 1867 . - ; b
- A8, R. E., Chief Engi ‘ ( 4 ) i
concerni wnginecr, I’.r",’ . . . SN ¢
ning record of discharge o galion Works, N, IF. Procvinces, 12, The &iff . RS ¥ j 3
4 of Cunals, §e. give 1e 1o difference between the azzrerates of I, and of the sums of IT and III, will . R =l
°_Melm°mndum No. 1012 Rereresces: . the di‘l? r;\]t or;cct A, thle loss in the canal its Af by evaporation and absorption combined ;’ an ' I
irat ’ 2 (Ci g erence betwee and IV will give i : : ' VI 1
rir:g?tlon Works. 3 (Cl"("l!ar), dated 19th J. : . _ I fear, wo must b:tt(l tI‘I t'u;l IV will give the sum ofllthe items B, C, and D, with which, . N :
gation Works, orth Western Provi anuary 1566, feom Chief Fnui to the dis ¢ content for the present, that is, until we can arrive at a fair approximation o 3
B.—Circular No. 16t : rovinces, to S“I‘Cfil;tcxnd' ]5"‘{. Enincer, ischarge of “kolubas,” or water-course heads. »" 3
. . endine LL.neineer - . . . . y B
Irrigation W‘())’ i_]ated Sth February 15 i Engineers, Ir 13. The first thing, however, t0 be doue is, to fix I and T, as explained in para. 9. e
C~Memorandum N 1‘ ]si to Executive 1.‘{,.4}:16' from Superintending Engineer, Ist Circl | ’ g ‘ |
- 0. : snrineers { wi ) = Engweer, Ist Larcle 3 : R 2
D—L, :: orks, North \\'eft(i:fu}])“r)» dated 2nd \Ia(y‘;té'ror;e enclosure, Reference A). , b o S 3
‘ .—Letter No, 72 1, date rovince Alay 1806, fr " ‘ SRRl
: . “'Or%:so'pn 1, dated 11th J unl;] c{:;'w S"l’t‘rlntcnd;n«voi.,-lncg":"rrL“I'-:".“‘""v Irrization Circular No. 169, dated Sth February, 1866. o 7 R &
: X epart 8 2 Langineers l'l'l;:'l' *ork s, ) . . Lo : N A
(Imgationp Br::fcr;)t)’ té' g}nder Secr:j;rfymtr: (S‘cc"ctary, (}o:ormnc:'nt of ; l(;'n \LO;I;? Memo.  from—MasoR T. G. GLOVER, R. E, Supdy. Engr. 18t Circle, Irrigation [ &
ublic Works 1 jovernment, 1 ; of India, Lubhic . - 1. X 7. Provi - : he?8 -
Vorks Department, ment, North Western Provinees, . 1.1 orks, N. 1. Provinces, : g B
A.~Chief Ene; Abstract 0 Erecutive Lngincer, Ganges Canal Dirision.
gineer  requ ) . . ' ’ > i
. :F‘ill's will take ev;lr;es(t)s that Superintend; . En".l"r“'ilrdf. for information, copy of letter No. 1012 of 19th ultimo, from the Chief
]imiltbch?rge for all rivcggort“ﬂity of obt\in‘i:,ng | Engineers and ]"xvcutiv.u Enei cincer, Irrization Works, North Western Provinees, on the subject of taking discharges.
8 : y aining data f. wxee ingi- 2 The di : . . i ‘
, oneid of their charges, 'I;tr’“‘.““ﬂ, canals, r;“’.l: -llta for the construction of tub;l,cs ] from 11 'I‘hc discharge of rajbubas will be‘nouced hereafter, as soon a3 orders are_ rf:celved » § &
L ' e ers an Executiy etails the mode orJ _“ hag, an.(l water-courses, within the | i & _m the Government of India, but in the mead time, steps may be taken for ascertaining the ' (¢ .2
- i:OFomlcal emp]oyme Engincer a3 o .(ﬂnstrucuon of tulle of ’diﬁ(‘lmrwc ¥ “"“"hﬂf::e of the canal with varying g¢applies of water. These discharges should be taken ' S PR &
i) for every Rupee of?nt of every cubi H[;ollsll,]e to Government f zharge. - ”lrmlgh a range of 2 feet on the gauge at difference of one-tenth of afoot. Thus, supposing ke
elails the mode of ‘money, ¢ foot of water given i t'o 1 for the propes ; d'“.'”%’]wﬁl« yneasure on the gauge is 6 foct 9 inches, the discharges should be shown for every b
2 and by e"ﬂporat(g arriving at the into his charge a8 he ‘ I:C}mnl of a foot from 7 feet to 5 feet, or even lower, if the gauge ever falls below that point.
~—Superintend; n and absorptio ifformation required, i . N i not wished to give unnecessary trouble by asce rtaining the discharge from zero to fu
! %, 10 canals, rnjlm)i ed, including loss by escapes t'.‘l’l’ly, but merely within the limits of fuctuation of the gause providing for all con-
, as, and water-courscs. . Ingencics, ) : L
o 3. Asit would greatly delay the preparation of the return if it were retarded till obser-
vations .could be taken for each decimal of 3 foot, it will be necessary 18 the first instance
ations with 8 known height of gauge, and from these to
i the rule to be used will be V=90

or two obsery

Engi

” 101 hee .

gheer cireulat

) €8 Chlcf
the discharge due

. Wy g y“y e
further dt alls.
i -'(,hh)f I; . TaLny .ll(.‘(‘ !
- icineer 4 o T8 1N td §
n lﬂsm_',s ’!t uLtl I J : a

to the remaining ;

‘ “Zg?r"ll}' to make one
‘ .~ Mtaleulate theoretically v e
ond, R = hydraulic meat depth,‘&md S= lgngth; o

under present con-*

. ' gauges ( instruct;
: ¢s (punsals Ywhi ructiong - .
or th }whic regardi
; D8 ird of a month b are alwo o gl 02 the preparation of rexi
4 -—ecretary to G T ow the averare disch of registers of water-
Systcmatical];ot"}efn(r;m“t of Ind.' ze discharge of every ten day$, , L it
‘, e issue e dis a e ) * =Y where V P
‘ ’ ' lssuf,d on the s“mcct“fgmrgg of can';l:nsn "itentm“ to the necessi Ln i W here V = mcan velocity 10 foct per £€C
t . . , S they have n t’l ul asks that o 3314 _Of recording &t U . in which full i . s will {76 difficult of Jotermination
© i Refor REeMang 2t been fsany carly instructions may Q e mat A ditt lis 1 foot ; as the term : . t on the basis of
" . 10 the Nences A to C show K8 AXD Rrcon tssued already y A o . ditions of the Canal, it will not be possible to deduce discharges except on lle t;l‘S o oge :
' - b ; T IR w1 s . am, | . . \ \
' to Su[)eriortb Western Pw that the wig, MENDATIONS, e T g 4 observation ; but the discharge bem.i,""’l’f"f"""a for a_given beig of gagge,: : ‘ttrz e |
of di%harntcndmg Engine ;;)"lnce . y:?s of Government IR T o ‘(ite-‘luvml readily, as the vel ortics will vary 88 % R ; the other terms remalning constant. . e_&}
scharg g AP and . 5.7 : B~ ) | 1 L ) .
coneerni Se, _and the reeis 8 gnd to Exe \r and g half of India- have 1 .. .. am 4 "g: k:,lff“”'g out of a Table thercfore will be comgamnvdy easy. ISR ey
) t ng stmilar ¢ gistration, ey cutive Engi 820 detailed i . anticipated RO : employ e AU - St """"T”w} aroe, as he 53 for every Rupee of
. streams, ables -for obpe: ery ten days ;fm.eu cnCernine t;"f‘ll‘llcnons were issued LA i G ?:hrnlnyment. of every cubic foot of the water given mjo h1s (:11 i ’keepin" ap of an nccount
! ; 2. Gover ning the dio(.imr,,the resulty f,)r-vmlt'zlPr(’bnr:ltiun of tables : ] '&;,‘ .mvermm-nt money which pasecs through his l}:n;s i&da:x e ture S e, isaSessent;ial‘,
' penditure of w;l:m_ent of India dest 5¢ (mmimum (‘f‘p.c""-l I‘;, as also instructions : o a{f‘?- B x(.urrnut. (as it were) showinZ the ha‘l{.yearly t’éjttel[:m wamr-{’ﬂwes and corresponding tables S ——
3 vaterin each Exe ‘esires that : clally) of all rivers aud ‘ St 19 the keeping up of his Cash-Boos. Bat witao hi > scoipts ot b expenditure ; and :
that. it Chief Engi cutive Division o record of the S #7=0 of discharges, he cannob arrive at 8 knowledze of either Bs T P to the real results of his’
J at, 1 pr . 5lneer had 10n Of czlch e a‘-cral‘e . ' ©on il 3 . ané, muﬂ remaln in the dafk 83 to e Ica TS 50 13
. oceur ur.actlce, the chane .nt ﬁl‘st iﬂtc 1 canal shall be”a monthly discharee and ex- — : ud 5(_9']‘ll‘m,\v, both he an Goscrnmtﬂv . ., .
! 1T €8 . Nde ¢ N N ~ ; ’ HYy P . .
: and he adlyg tadsPﬁCe of trmelsr:)amlCllltnxral ;,d to adhere to a m ppended to Annual Reports. | mimstration. ' Jiately 1 siring registration are—
3, . 3 ¢4 } N - . N 3
' .could 8dvant£)nee tlb" interval ofogg s a mor{:l:dtlo"i"' and in theomm’vlfvvst“m. but he found ; 9. The observation? most imm?e 12; ¥ 1 " 5008 R
Ageously be en " » made | weather, whic ' co L—T :nr the ivisiod ; .( .
chose Gay ? 1t necess r, which [ ; ~—Tor the euppl entenin L
and lz't} Tables of agric ;ltosm’ and as the):r,lootr one-third (;)Cf(‘.‘:ary to fix on a l"IOrtor!'c(]]»l:':i?:}x 5 IL.—Yor t; P’Pglv pa ~s:l off both to the Divisiont nest lower down (if there be ove)
hem ultur: st convenient 3 mon e ) ! —t he suppl¥ PO s ' )
also al operatio nvenient in Pm‘-‘tic:h’ as the longest that ' : and throuzh 1ails and C-‘(‘“Dtés i ending Eneineer will arrange to have this
) 4 : f‘"(fl the Chief Engineer requests h“& 'ugl));;ccuracya ° )
. i at1 o0l wil v 1 wl . .
©formation obtaivel with regulanity o »yrevates 0 I and II will, of coursé give the total
-10. The differenes 11"’;;‘."'.“"; ):hc 'I?hji; total expenditure ig made up of—
(-] visioide . :
and absorptio?s

ns for
. each | '
JX(‘cuhve I) .
Vi av
nn h.ne ])0(‘!1 Prl\parcd ;
expenditure of
¢ of water in it

-thll‘d Of a4 moy a3 " op 4'(].

alitself b

¥
shoul‘]'b .
e Triven t ain-fall
gation in a or the sama insn’ a3 neas
the jriaey i Annual 1 me interyals of o VY the
ati epor _Of ti nearest
— B Ty ot ult&w,?l?re it often o yeu s e 0" of expor throughaut the Division,
med; all ma blways in the ery ¢ pendi ; . . ;
tately afterwar:‘i.,hme the Cﬂ'cc: l""f way ﬂr{gqr;?elc;‘hnoctmn lu-tl\l\fc,?i‘“m”-' on irris d.—The Joss in the €27
I [+] ‘ N S 10 rame-l; . .
1t perhaps be cupposed, lllilof‘:g :::{ D.—The loss in ra‘)\mhﬂs:
' C.—The loxs in waler-courses and tion
. . rrigatiolt. . .
’ D.—The actual espenditure of water m; B cocutive Engineer 0 reduce the three 16ems,
re duty of the i'blc for hi.; even to know whether the
posst less he has the means ©

Causin »
AL VL 1 ]arv.e
se extension of artifici
of artificial irrigation
And it is ovid hat it 13 the
cvident that 3 it is 1t
" gt it is 1@P93 sful un
at all suceess
to be furnished

—_
Memo J No, 1
» Jrom- . 0'2'
. T"""Su . LIEUT"COL. L b dated 19th J“n\lnry' 1560 . B
i Permtemling Enai « Dyasg, I, E. Cii ) 30. ) : 1 A. B, and C’ to the very Jowes .; e
. Chief Eng; Juneer, st Cirel » Cascf Lugr, Irrgn, 11 , 4 measurcs he may adopt for this Pu‘P?E& .
F elf, and thmuo;geel: Tequests t} ¢ley lrrigation Worke, » Works, N I'.Drovivect, recording and of comparing setual quan ! Jled for statisties of rajbuhas
or all ivers, strgaguy xecutives ool Crintending I N W. Provinces. 1. Government of 1o 13 lately - ted a form X approval, and 2% application for
3, canals, ppipopy OPtaini & Engincer wi annuall  the Chief Eaginect has 810 - on This will aive us—
ra aining (; e will take ey y, and the Lhw g Wprove 18 5
! ’ Jbuhas, and W;tcf:-..‘za for the cmmtchlifo i n{,lm”""“y him- the means of filling it 1 c;mb!uhm»nf) y 3:}’}1’ h rajbus ? heads, and :
: ourses, within the li::liotfs t(;’l;)ltl'p nlf discharze 111.—The supply jssued from the CMT;I)I ;m:n;ower d"l L GE there be any), and through
! is charge. IV.—Th 1 o off to TAIVY 9 .
=The sapply passe —
. He eg.cnpcs.
rajbuba, {ails, and ‘
(] » - ‘
e T oy ] T
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. e
3 % . o ) . v f
2 : : ( 3 x
sia -2, A tabl . ) g '
2‘;” A table of discharg . : Y
L L -The hei es consists of f 1 »
& el our .
f 5 posf}?lz of water on the gaus QPlumns, showing— } / } e
IL—Th rise on the gangy, 0 o0 ° tonths of a f | ! ; i
0L T e corresponding area of wa ‘ oo, from zero to the highest o ) (57
.—The corres o of water-secti . Toe X 3 B . .
ponding ion to hundred _ P ; -. Five observati £ velocity will "poi i ’
hund g mean veloci ‘ ths of a s N ; observations © velocity will be made at each point thus giving 251
‘; IV.—The corr:edthzof a foot, ocity of the current in lineglua;e :OOt' ' L i of which will show the average surface velocity at the poinf: where the szcti:nmi: 1l, the mean
orresponding di ) et per second o P s L o
. 8. TheTab ing discharg , , ond to 7. The first point is to_stretch oh -
: ‘ J abl . e in cub » , AR | . e first point is to stretch a rope tightly across the channel, mark ; .
: férst instance, angs ‘;Eeglscl[llarge for :rtiﬁcial cl}(j fget per second to hundredths of iy - o lliangths by a 10-foot rod, pieces of coloured cloth being tied at each 5 fegt:. edT;g;n‘zt{:e: ‘
PP"f:““:]f;i offers, ¢ ‘ ecked and Perfectedag:'f({su:ﬁn Ee worked out theoreti;ﬁ; e fo;t. | ) | : Co:ltl";lthe depths 2f each of these potnts €1 be ascertaiaed, which will give the section of the
’ ¢ positi , y by observati ‘ in the . . . o . .
of position fort ations mad , .. : . . -
5 posii;llii;t:fam remain prziiigaﬁge should be chosen wi , e whenever an - , 8. For timing the velocity, the simplest foat will be a piece of “oopla,” with
: the corr: he height of water ally permanent at andwlth care : for, unless th ‘ . patch of whitewash on it, so as _to make it easily distinguishable. Four flags ahould t},eu
, responding areas, vel Oc;)tl? the gauge can g,ivn for some distance abk e bed and banks il - be stuck up at the four pégs, and a man stationed at the upper and lower flacs on the banl!;
i . 5. Every gauge shos 1es, and discharoes e no accurate data from Ov‘i].aﬂd below, that : il on which the Officer is; the float will then be let go where it is required, a little above the
. L tl' }flse specially built, o gﬁuld have its  reforripo ~ which to compute : upper flag, so that it may acquire the velocity of the current before reaching that spot. On
Foa tl‘;r ed, or even carried au of the reach of i ::}'nng bench-mark” on o passing the flag, the man gtationed there will cry out, an the Officer will note the time
S e same level ag the'ol&my > 16 may speedil Jk;"y from floods, &e some permanent building - and in passing the lower flag, the sionaller there will likewise call out, and the time will bo
S & 6. Special car one, } y be re-placed, or ’a ne-;vso that if the gauge be dien - : i ‘ noted, from whic the time of floatation will be asgertained. and the velocity per second can
N , Streamf: at the se:soi}mul}:l be bestowed on the ' 1ew one set up with its zero on i : :’e deduced.” The pegs shou}d be leififi pﬁrmanegﬂly l:hﬁhe 'b;mks’fs;)i that, in subsequent observa-
¢ ' Isgia:io; thed channel is nvgt enftthey are 1owesthe accurate registration £ ' ; | Sif():ré?oillv:ha.t lexllleE: y Ixf‘f}ffgd;th of? w:tera'{elt is :g(l{l:e:t)ed %:}lxt;tm?rld betlx)veep the(in ’ {.he ;
. C um di ofte | y O v of gan L N rying L Wabvh S ers be issued ¢ , :
" " always be t;iilrrgi by the aid 0? t%te‘e" by the ar:z?(;]ly sg, and as it so hapogzz; llﬂi;:ers an'd every Ofﬁc};r ﬁe directed, whepever he visits the spot, to take the velocity by actual obser\::f B :
- I when the river is as nga“ge register and or(x) floods, it is easy to com at“ t&ts i tion ; this will verify previous observations if the gauge1s the same, or determine new velocities
; " beine n the case of artifici ear 1ts lowest s e set of observatio mpute L2 : for any variation that may exist.
) ing obtained from rtificial channels. «l¢ 1o tate as can be conveni ns, which should . y a4
i soil, neither cuttin water-gauges. It 5, silt is’ the great obst veniently managed. , “ ' 9, The annexed form of Table is to be adopted ; the first entry being the result of actual
second," that is 'wﬁ nor silting takes lmay, therefore, be' us °f Sltagle to accuracy of results ’ 11 observations, from which the Table can be completed in the first instance by results obtained
] e Accordingly, an en den the silt is of thI; ace with a mean ’v'e?‘u. to know thatsin ordinary E ‘ ' from it as a datum ; the column of actual of pbsewed discharges being left blank to be filled
i . G of the. current rane eavour should be mad ol‘dlnary kind, and OQlty Of from 24 to 3 foet per . . o up hereafter as observations may enable it tO.be done. As soon as the Table is filled with
c : :}Eept in the neif"olf[?o be}:’Weed the given el_to place the water -;101: elﬁ}}ller gravel or shingle - ‘ , calculated discharges, & COPY will be sent to this Office, and all future observations will be
£ - . . -2aygore gle. .= : " ) . . . . . >
B e by plankr' a gauge. If, how of the acceleration of ittle up-stream from theab on rajbubas, . ’ 10, In each division, these observations should be made as mnear the head as possible, -
‘. J ehonld h ing up, or by an i‘i’;l‘» the natural level of‘-’elﬁcmy due to its proximptresg of an open ¥ above the first set of rajbuhas, and at the tail below the lasb s¢t of rajbuhas, s0 that on know-
L 3 ev?rY()lll“ded. y other artificial 'obsbructign: :’faf';er is liable to belix}lréelrsfe[;zfl : b?;?; i | ibng the discharg? ¢¢ oth head a1 il doriog themonth £ expencin® of the division ex
- lc‘ harce ith regard ¢ | irregular acti ed with = " be dedueed.. . -
S roe of &n irrioat] 0 canalg . ~ pen o ion, such a position - PR . T
A t' 2 fﬁ%ﬁﬁ;gfﬁmg work is iic.}eg‘?gef.ﬁ“gineer holds that ‘1 T P PR A 11. In order, however o ascertain correctly t}i‘e e"?e“.‘li‘t“re n ‘(11““5‘0‘15: ?{:‘e {:{)frections .
ST . toan existi 0 ascertain the d; asible: to _Gove each Hxecuti R ) will be . for instance if escapes are 0pencs a similar procedure muss 33 opted for v
1, only Sli(rﬁmi’{.‘pmf‘m 7 should bee dlsclharge by, actaal Ob::men_t, for the- pm;,:rEerLgmee‘: “} - 79 , <‘ ascertaizfﬁisi%?i’; discharges, a’nd in case of rajbuhas of a lower division being taken off above . %
| b “Deing ascortain ’ahls point, the seetise ected, Wl{ere the dis:cﬁ l;‘l’)atmn, a spot as near agnoml.c alf L s the lowest gauge of the Jivision, their discharges must be ?ntert’-d, and be deducted from the B 1
% * {’lmlong:ition of ih ag, equal intervaﬁg of channel should be taf{tncebof bank and bed EaI;OS]SJIebIe _ . ‘ total of the division. B the Revenue Teport of the division for vach half-year, the following
S . o § " e S, Sa , e - en - : . . . . e - g
- a;:acaelmﬁlzllat‘olls or o]fstll:iaﬂ) ove water s{l’r?;:éee‘;seryl 5 feet of @id}trhmealsfuiiment’ the depths .~ ¥ - information will be 8177 C. ft. per sccond
. ons at thi also g1 . e section of th - : L , . ft, per second-
deduced wetted perimeter bei 18 spot. {The . 8lven, thig one secti . of the . oo, o .
; s A g er being ascertained, whonce. dhe Lyt °btainefle,tfv)irlllvgﬁﬁf e e * " Discharge at bead (Myapoor), average §15° 416 feet = 5220
;. _:ured ;.zlong tdhl:ta::e 1olf)' 100 feet, both .b , e hydraulic mean depth cgn bz : v Dischar:e ot tail (Jaolee), . ” 520 5, = 4,540
: B Ot’l na - above 4 L ) g T
; , als: bele(;lgth 200 feet, aﬁr];éhangl strong pe:: ggdd l,)elOW' the “site of section, sh ' i o I ‘ .
‘ ' ‘ 6 riven on the other bank efmeﬂsuredbséctionrlyentlﬁlto it at these Poinllc,s st}?uld l?e.meau g ‘ \ Differenee ' 630
: . The & k of th ection in the ¢ ¢ points, thus giving 3 - '~ 7 .
; Soam o ot Boatation of gt boopoeita o the entos, Two similar pega should - ‘ | 1 pr second
81 will o of 5 watch. which i ody wi escribed. . Lo ‘ ‘ ;
Charoﬂl‘ give the mean vel ch, which will dete y will then be observed al .o ) : INE - , L 0 ]
in t}fe in cubie feer per ociety, and this latt, ermine the surface velo ‘ta ong this distance 10 ! N ‘ .ot .o B . ‘ /
e centro, and b sthens Gr timing g aod by ection oF water, multiplied by , | Doduct loss by 5°%8% 1 L, ab Jaclee fal = 50 | o
erson each side elc;ztl lc)l?stak:ngﬂ five points in ttfifé W}in e dis- | Right rajbubd > oroh B0 . 9% "
» equi-distant between it channel : one ! . ah  » v ‘ o J ; ;
-3 - . 1 Pind the bank, thus—m i . Left rajbuba, Futteb ‘ B ;
SN I\ oD v . E 53') §
=) 3 R s » S . | , o Total
g e < - - : } - C : ‘ N
’ i ) : : . , ]
‘ ! A : : Jdivision ’
. i S ! ¢ ext a/bove) N g
\ o ) - i S Add right rajbuha taken oub {rom (o o -0 0 ; %
i N " ‘ ; : o 7 Left .’; » — - c
s o_;.___;::;m. __ :v ’ , TOtal e - :
‘ T e T I e A ) , S Y
. . . : pation oF ¢ returt 0 E
\ ~ ' . the prep cumsta ges M &
: 1 . ‘ taken 12 t local ¢ n
. ' ‘ ' oAt  Watey f:;; It 18 requested that great care {nay b;b may hapP? [;:h?Vﬂl show Officers wh
R Mgk alf:“d}turg 'in each division, 38 requires: eral {pstructo™
. i ¢ Tgtnons necessary, bub the abo¥é
‘ ; : ’




No. 1271, dated 2Gth August, 1867, ‘
From—CovoxeL C, II. Dickexs, R. A., Secy. to Govt. of India, P. W. Depl.,
To—"Under Secy. to Govt. o N.WW. P, inthe P. IV, Dept., Irrigation Branch.

Lam directed to acknowledge reccipt of your letter No. 559 I 9{'
10t.h August 1867, and to statc that the Governor General in Counct

entirely approves of the action taken, and instructions issued, by the

Chief Engineer of Irrigation Works in the North Western Provinces,

In the matter of keeping a record’ of the discharge, &c., of Canals of
Irrigation. x R - :

A

PP FRBRAST
e Rt e T P o - : .
: » /
'
(.6 ) !
' ¢
required, ~The actual discharges of the canal must, however, be taken at once, and the Table .
filled in the annexed form ;— o .l
Discharges of Qanges Canal (at Roorkee.)
ol ES T EL T 3 % | .8 | Broscosation
g E % E E E . Y OBSERV:TIOV g : d Y CALCULATION. ‘ §
B R &~ 8 2% 2 B8 o] &% S i ‘
=8| 83 | Bg | BEP |33 | GEEc| 4R, | g3 ‘|
-2 5 = o &~ 2 S8 &g @ 28§ <28
] 89 ad £y | fen A A 58 | 235. H
S ) FOA | 3®& B 2z Reg : .
1 2 3 4 8 6 7 . ‘ | ) .
N - '\
- ——— - 5 ’ - g In
g.g 1,295-21 646 4'12 3-335 4,346'89 - . %‘ 1\79./2 DIA
6il  1a 1 {OVERNMENT, OF INDI&
64 1,224 615 325 | 3,08656 i GO (DEP ARTMENT.
g:g L1475 5-82 e 316 | 3,63069 g ]?UBLI,C \VOB‘ ;
& X - IRRIGATION.
‘-\ A * = ! -11 be ; L]
Columns 1 and 2 can be filled in at on tions being taken; 8, 4 and 5 wi § . ) ; 3 .
filled as observations allow. °e on sections being T ' ? ! ' 'vw : ’ SpILA, AvGusT 26, 1867 . ‘ e
o Columns 6 and 7 can be caleulated, and should be filled in on calculation at once, and r ' _ Canals of Trriga tion, that v Lick 13
N they will be verified by the entries of 3,4, and 5, as they are obtained. o . ERE . waler which enlers a , . .
) e N ¢ Record of volume of utilized, and that which escepes.
4 R | » !
~ +_#  Nos. 11—12, dated 2ud May, 1866 e Worts” . . : :
Memo. from—Ligur.-Cor. J L. Dyas, R. &, Chief Engineer of Irrigation WOTES, i L —_ . 7 e o
. J. . y Al . ‘ner DA ers . ne 186‘. o e e
To—Supdy. Engrs., 1st and 2ud Circles, Irrigation Works, N. WV, P. ' : J Read the following IZ le)nt Nos. T1—2T, dated 11th J uP e, No 59T, dated 10th
N . i . s m r 7
Requests that the punsauls in hig Circle may be registered and sent in on sheets hild‘%% . Public Works Depar t of the North Western ’
:em d?ys (ox:'l Ooge-thilrd of a month) each, that is the first interval of ‘;‘“Ch ;nlm;t& ex(l)d of ; Letter from the Govem(';len losures 61
rom lst to 10th inclusive, th ) 9 ird from 21s i enc . 867.
* month, e e seond from 11th to 20th, and the this | : ,, Augustlsm'tanent No, 1971, dated 26th August 186
.- "' 2. At the top, the full-sﬁpply Punsaul to be written with the corresponding d‘s"ha;%? , v Public Works Departm I _ o -
AL l.mder. it, and at the bottom the average-supply Punsaul for the ten days, with the correspond= g E g ‘ ) ¢orwar ded, for inform- .
-~ ing dlscharge under it, as follows :— X F; s . hese papers be for ) , .
| Full suppl 560 i dered, that copies of the 1. and the Punjab. - PURGRE
ull supply 12060 OzpEr.—Or ) Bombay, Bengal, - ‘
1st L 800 caments of Madras, ) L
2ud e e 000 . ation, to the Gove < ! - dsstt. Seeys N\ .
3rd 2000 | sy ‘j/gé, ¢. B, 0fy- 4 N
i 2 e S R
5t£ . . . 000 o ‘ 4 , f07' S@QZ/- to ) s
6t ves .es .o 0:00 '1'\ . ‘ , » d e
7th o e 0:00 | C ;
’ 8th - .. 000 ; ‘.
gth X sse ons ver 0'00 v 4 -~ R
10th e 000 3 ( ,4 :
o ) 4'32 1 ' /
Averabe en ver ‘ee { 1’485 L B . ,
- - M -
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